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(54) MANUFACTURE OF TI-AL ALLOY SINTERED BODY 
(57)Abstract: 

PURPOSE: To manufacture a TI-AI alloy sintered body excellent in high temp, strength and 
toughness by kneading Ti powder and Al powder applied with Ni plating having specified 
thickness with an organic binder, executing compacting and dewaxing, thereafter sintering it 
In an Ar atmosphere. 

CONSTITUTION: The powdery material of Ti powder with Al powder applied with NI plating 
having 0.05 to I.O^m thickness is kneaded with an organic binder. As for the Ti powder and Al 
powder, the one having about <30nm average particle diameter is preferably used. 
Furthermore, the Ni plating can be executed by a electroless plating. As for the organic 
binder, the well-known one can be used, and as for the kneading, it is executed preferably by 
a kneader having high kneading power such as a pressure kneader. Then, the kneaded 
product is subjected to dewaxing in heating, and after the dewaxing treatment, sintering 
treatment Is executed at 1200°C for about 2hr In the Ar atmosphere. In such a manner, the 
objective TI-AI alloy sintered body excellent in high temp, strength and toughness Is obtd. and 
by this method, the manufacture of lightweight heat resistant material parts having a 
complicated shape is enabled. 
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BASIC-ABSTRACT: 

Ti-Al Alloy sintered compact is made by mixing Ni-plated Ti-powder and 
Al-powder, kneading with an organic binder, compacting the kneaded matter, 
degreasing and sintering. 

USE - Used for aircraft engines. It has excellent high-temp, strength and 
toughness. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 0.05 micrometers in thickness It is LO above, mum The manufacture approach of the Ti- 
aluminum system alloy sintered compact characterized by performing shaping processing, cleaning 
processing, and sintering processing in Ar ambient atmosphere after kneading Ti powder which 
performed the following nickel plating, and the mixed powder of aluminum powder with an organic 
binder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a Ti-aluminum alloy 

sintered compact that use is expected as a lightweight heat-resisting material. 

[0002] 

[Description of the Prior Art] Eflficient-izing and lightweight-ization are mentioned as a property 
required of a jet engine, an internal combustion engine, etc. Among these, about efficient-izing, it is 
required to raise an engine operating temperature. On the other hand, lightweight-ization cannot be 
attained although the current nickel radical heat-resistant alloy etc. is used. On the other hand, although 
the ceramics has come to be used for car motor from a viewpoint of lightweight-izing, dependability 
poses a problem from the point inferior to toughness. As an ingredient which solves these troubles, the 
intermetallic compound of a Ti-aluminum system has attracted attention in recent years. It is thought 
that a field of the invention will expand it from now on since this ingredient is lightweight, and excellent 
in high temperature strength and rich in toughness from the ceramics. 

[0003] The manufacturing method of the sintered compact used as components poses a problem here. 
After making it the plate like a ferrous material, it was not able to be said that fabrication was carried out 
to the last configuration. Therefore, the so-called near net shape processing is needed. In this case, 
powder-metallurgy processing can be considered to be precision casting as the shaping approach (for 
example, "the reinforcement of an intermetallic compound, deformation", the Japan Institute of Metals 
symposium draft, 1988, P20). 
[0004] 

[Problem(s) to be Solved by the Invention] However, when using precision casting, since activity [ Ti ], 
a device is needed for an ambient atmosphere, refractories, etc. On the other hand, in general powder- 
metallurgy processing, manufacture of a complicated geometry component and large-sized components 
is difficult. Moreover, when performing a powder raw material by dissolution-ingot-grinding, a problem 
remains in the dissolution and an ingot manufacturing method as well as casting. 
[0005] In recent years, the injection-molding method has attracted attention as the manufacture approach 
of the components of a complicated configuration metal or the ceramics. This is the approach of 
manufacturing a sintered compact through cleaning and a sintering process, after fabricating the raw 
material manufactured by carrying out heating kneading of a metal or ceramic fines, and the organic 
binder by the injection-molding method. However, utilization is not carried out in order to be anxious 
about penetration of C from an organic binder component, and degradation of the toughness by 
oxidation at cleaning and a sintering process about active metals, such as Ti. moreover ~ although there 
is a report (a 1st super-environment-resistant advanced ingredient symposium draft (1990.10 months), 
P7) of injection molding which used Ti-aluminum alloy powder about injection molding of Ti- 
aluminum system alloy powder, even if the sintered compact of high density is obtained - a front face - 
there is a problem in description, dimensional accuracy, etc. Moreover, as the manufacture approach of 
Ti sintered compact by injection molding, the reaction of C and O is used for JP,2-54733,A by vacuum 
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sintering, and the method of reducing C and O is indicated. However, it is necessary to adjust C of a 
Plastic solid, and the amount of O by this approach. This invention aims at offering the manufacture 
approach of the Ti-aluminum alloy sintered compact which solved the above troubles. 
[0006] 

[Means for Solving the Problem] This invention is 0.05 micrometers in thickness. It is 1.0 above, mum 
After kneading Ti powder which performed the following nickel plating, and the mixed powder of 
aluminum powder with an organic binder, it is the manufacture approach of the Ti-aluminum system 
alloy sintered compact characterized by performing shaping processing, cleaning processing, and 
sintering processing in Ar ambient atmosphere. 
[0007] 

[Function] According to this invention, nickel which covered the powder front face prevents penetration 
of C in a kneading process, a forming cycle, and a cleaning process. The complicated configuration 
sintered compact of high density is obtained without degrading the quality of the material by this. The 
thickness of nickel plating is 0.05 micrometers. When it is the following, there is no above-mentioned 
effectiveness. Moreover, 1 mum If it exceeds, the above-mentioned effectiveness will be saturated and 
will degrade the quality of the material of sintering material. On the other hand, although especially the 
manufacture approach of Ti powder or aluminum powder that is a raw material is not specified, mean 
particle diameter is 30 micrometers. The following is desirable (refer to JP,2-54733,A). Since 
decomposition temperature etc. is not especially restricted, binding material may also use a well-known 
cementitious material. As the kneading approach, the high kneading machine of kneading force, such as 
a pressurized kneader and a continuous extrusion machine, is suitable. As the shaping approach, 
injection molding is effective about a small complicated geometry component. Moreover, when tabular 
components are required, extrusion molding and roll forming are suitable. At the time of sintering, since 
nickel reacts with Ti and reduces the melting point, it can make sintering temperature low. 
[0008] 

[Example] the inside of the electroless deposition liquid (PH5, 90 degrees C) which consists Ti powder 
with a mean particle diameter of 25 micrometers of chlorination nickel 30g/l, sodium hypophosphite 
lOg/1, and sodium citrates lOg/1 - supplying - predetermined time amount stirring - it carried out. The 
acetone washed the powder after plating. In addition, the plating nickel component was 10% in weight 
%. This powder and aluminum powder with a mean particle diameter of 10 micrometers were kneaded 
with the pressurization mold kneader with thermoplastics, the wax, and the plasticizer after mixing by 
65:35 at the weight ratio, and the injection-molding raw material was produced. After performing 
heating cleaning by carrying out injection molding of this to tabular [ with die length of 80mm, a width 
of face / of 15mm /, and a thickness of 4mm ], and carrying out a temperature up with the heating rate of 
10 degrees C/h to 550 degrees C in nitrogen gas, sintering of 2 hours was performed at 1200 degrees C 
in Ar ambient atmosphere. 

[0009] It was with Ti powder which does not perform nickel plating as comparison material, and the 
sintered compact was manufactured at this process (example 1 of a comparison). Moreover, the sintered 
compact was manufactured at this process using the powder which mixed the carbonyl nickel powder 
equivalent to the amount of plating with Ti powder and aluminum powder (example 2 of a comparison). 
Moreover, the case (example 3 of a comparison) where average plating thickness is 0.04 micrometers, 
and 1.2 micrometers (example 4 of a comparison) nickel-plating Ti powder were manufactured, and the 
sintered compact was manufactured at this process. From these sintering material, the test piece was 
processed and the mechanical property was investigated. Both quality-of-the-material property is shown 
as compared with Table 1. It turns out that the sintered compact by this invention is excellent in the 
reinforcement in an elevated temperature, and ductility compared with the example of a comparison. 
[0010] 
[Table 1] 
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[0011] 

[Effect of the Invention] While manufacture of the lightweight heat-resisting-material components of a 
complicated configuration is attained by this invention and being able to measure engine high 
performance-ization, it leads to application expansion of an intermetallic compound. 



[Translation done.] 
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